Introduction
============

Schwannomas were first described by Verocay in 1910. They are benign, solitary, encapsulated tumors that may originate at any site of the peripheral nervous system, with the exception of the olfactory and optic nerves. Approximately 25 to 40% of schwannomas arise in the head and neck region, which makes this the most frequent location of this entity; [@BR0949um-1] [@JR0949um-2] [@JR0949um-3] however, only 1% of these might occur intraorally. While pharyngeal schwannomas are rare, schwannomas at the base of the tongue (BT) are very rare, and only sporadic cases have been documented. The goal of the treatment of such tumors is complete excision, which results in very low rates of recurrence. [@JR0949um-4] [@JR0949um-5] [@JR0949um-6] [@JR0949um-7] [@JR0949um-8] [@JR0949um-9] [@JR0949um-10] [@JR0949um-11] [@JR0949um-12] [@JR0949um-13] [@JR0949um-14] [@JR0949um-15] [@JR0949um-16] [@JR0949um-17] [@JR0949um-18] [@JR0949um-19] [@JR0949um-20] [@JR0949um-21] [@OR0949um-22] [@JR0949um-23] [@JR0949um-24] [@JR0949um-25] The BT represents a challenge for surgeons regarding operative complications, difficult approach and postoperative functional disabilities. With this kind of surgery, open approaches have sometimes been described for excision of large lesions. Several disadvantages and hazards have been reported. [@JR0949um-13] [@JR0949um-16] [@JR0949um-25] [@JR0949um-26] [@JR0949um-27] [@JR0949um-28] [@JR0949um-29] Excision of these benign masses requires skillful, precise and minimal tissue dissection, which can be accomplished by CO ~**2**~ laser (especially when coupled with a surgical microscope). In this way, CO ~**2**~ laser might provide an effective surgical option for such lesions because of the easy access to the lesion, the bloodless surgical field and optimum epithelization of wounds. [@JR0949um-26]

In this work, we present an unusual case of pedunculated schwannoma of the BT at the hypopharyngeal/supraglottic area (treated via transoral CO ~**2**~ -assisted excision) and provide a review of the available literature in English language. We could hypothesize that transoral CO ~2~ laser intervention should be added to the surgical armamentarium for the management of future similar cases in such a challenging area.

Case Report and Review of Literature
====================================

Case Report
-----------

This study was conducted according to the declaration of Helsinki on Biomedical Research Involving Human Subjects, and a written consent was obtained from the patient. The protocol of the investigation was approved by the Institutional Review Board (2593). A 40-year-old female patient was referred to the Oto-Rhino-Laryngology-Head and Neck surgery department with a history of over 5 years of foreign body sensation in the throat, mild respiratory obstructive symptoms, and gradually progressive difficulty in deglutition. No medical history or medications of importance were reported. She had no fever, no blood in her saliva, and her general condition was good. Upon oral examination, a smooth, lobulated, large pedunculated mass was detected behind the tongue, with intact surface mucosa and moves up on gaging. Otherwise, her oral examination was unremarkable and there were no clinical cervical lymph node enlargements or neurological deficits. She had no coexisting systemic illnesses. The patient\'s hematological and urine investigations were normal. The computed tomography (CT) showed a large (3.6 × 3.5 cm) left-side BT mass with no radiological criteria of malignancy ( [Figs. 1](#FI0949um-1){ref-type="fig"} , [2](#FI0949um-2){ref-type="fig"} )

![Base of tongue schwannoma intraoperative view; (\*) *asterisk on the lesion* .](10-1055-s-0039-1692404-i0949um-1){#FI0949um-1}

![Base of tongue schwannoma preoperative computed tomography.](10-1055-s-0039-1692404-i0949um-2){#FI0949um-2}

Complete excision of the mass was performed under general anesthesia (with the patient in tonsillectomy position) using a Sharplan 1055S CO ~**2**~ laser (Sharplan Lasers LTD, London, United Kingdom) at a continuous super-pulsed mode, focused beam, 5 to 9 Watts and 0.5 mm spot size; wavelength of 10,600 nm. The laser was coupled with a Carl Zeiss S21-OPMI 111 surgical microscope (Carl Zeiss AG, Oberkochen, Germany), with 300 to 400 mm objective lenses connected to a DX pal-202320 20 Storz telecam video camera (Karl Storz SE & Co. KG, Tuttlingen, Germany) with a micro-manipulator. The patient\'s face was protected with a large wet gauze cover, and the operative field (mouth and pharynx) was covered with wet gauze. A 50-ml syringe loaded with saline was kept ready to deal with any endotracheal tube fires. The swelling was well encapsulated and had a good cleavage plane ( [Fig. 2](#FI0949um-2){ref-type="fig"} ). Dissection proceeded strictly on the capsule, in the plane of cleavage, avoiding hazardous effects on the neurovascular structures at the BT, especially the lingual nerve. The mass was dissected anteriorly, where the hyoid bone was exposed. The excised mass had a smooth surface, well-defined round borders, and was greyish-white in color. No significant bleeding was encountered, and hemostasis was accomplished through a defocused laser beam or electrodiathermy. At the end of the surgery, the edges and depth of the wound were usually kept smooth and at the same level, as much as possible, to guarantee rapid and optimal reepithelization. After complete excision, an approximation suture was undertaken between the epiglottis and the BT to stabilize the epiglottis and prevent it from falling backwards. Postoperative antibiotics were not prescribed, and only oral paracetamol tablets (500 mg every 12 hours for 3 days) were enough for pain control. The postoperative course was smooth, with good wound healing, and deglutition disorders were improved.

Excised tissues were sent for histopathological examination; grossly, the mass was mucous membrane-covered, pale, well-encapsulated, measuring about 3.5 cm in diameter, and had a firm gray-white glistening cut surface. Microscopic examination confirmed clear margins. The tumor was composed of spindle cells with long, twisted, and wavy nuclei and abundant, pale eosinophilic cytoplasm. The cellular arrangement showed two different patterns: a hypercellular pattern (Antoni-A areas), in which the cells were closely arranged in short bundles and interlacing fascicles with their nuclei aligned in parallel rows, forming a palisading pattern, and the Verocay bodies. The hypocellular pattern (Antoni-B areas) showed hypocellularity with myxoid changes, and the cells were arranged haphazardly within a loosely-textured matrix. Necrosis and mitotic figures were absent, and numerous blood vessels of varying sizes (with thick hyalinized walls) were present. The diagnosis was schwannoma of the BT; this was confirmed by immunohistochemical analysis, which revealed a strong expression of S-100 protein ( [Figs. 3](#FI0949um-3){ref-type="fig"} , [4](#FI0949um-4){ref-type="fig"} ).

![Base of tongue schwannoma showing the palisading arrangement of the nuclei of the spindle-shaped cells (hematoxylin & eosin x400).](10-1055-s-0039-1692404-i0949um-3){#FI0949um-3}

![Base of tongue schwannoma showing positive cytoplasmic immunostaining for S-100 protein; diaminobenzidine (DAB) chromogen; Meyer hematoxylin counterstain x100.](10-1055-s-0039-1692404-i0949um-4){#FI0949um-4}

The patient was followed-up regularly (every 3-6 months) for 40 months; and, accidentally, she came back after 10 years (for an unrelated reason) and showed no evidence of recurrence ( [Fig. 5](#FI0949um-5){ref-type="fig"} ).

![Base of tongue schwannoma, 10 years postoperative.](10-1055-s-0039-1692404-i0949um-5){#FI0949um-5}

Literature Search
-----------------

The authors searched the PubMed database and Google up to August 2018. The following search terms were applied: *tongue* and *lingual,* combined with *schwannoma* , or *neurilemmoma* . Titles and abstracts were screened, and then the full text (if available) was retrieved for review. Inclusion criteria included: English language, on humans, and, then, only (supraglottic; hypopharyngeal) tongue base masses were considered. All other articles were excluded.

After screening, 17 articles were included in this review, reporting 20 cases total. We could not collect one article\'s full data. [@JR0949um-16] The age of presentation ranged from 9 to 75 years, affecting predominantly females (12 cases); our case was a female patient. Dysphagia and lump sensations were the most common presenting symptoms. Other data are reported in [Table 1](#TB0949um-1){ref-type="table"} .

###### Demographics and treatment data of 15 patients with base of tongue schwannomas reported in the literature

  Paper                                            Year        Gender   Age   Size (cm)   Presentation            Surgical approach
  ------------------------------------------------ ----------- -------- ----- ----------- ----------------------- -------------------------------------------------------------------------------
  Dreher et al [@JR0949um-14]                      1997        F        31    3           Dysphagia               Transoral
  Spandow et al [@JR0949um-16]                     1999        −        −     −           −                       −
  de Bree et al [@JR0949um-13]                     2000        F        24    5           Lump                    Submandibular
  Nakasato et al [@JR0949um-17]                    2005        F        9     2           Sore throat             
  Lump                                             Transoral                                                      
  Lopez-Jornet and Bermejo-Fenoll [@JR0949um-18]   2005        M        39    0.8         Lump                    Transoral
  Hsu et al [@JR0949um-8]                          2006        M        20    5           Bleeding                Transoral
                                                               F        39    4           Dysphagia               Trans-hyoid
                                                               F        32    1.8         Lump                    Transoral
  Ying et al [@JR0949um-19]                        2006        F        26    4           Dysphagia               Transoral
  Batra et al [@JR0949um-20]                       2007        M        30    3           Dysphagia; abscess      Transoral
                                                               M        33    3           Dysphonia               Transoral
  Ballesteros et al [@JR0949um-21]                 2007        F        31    2           Local Pain              CO ~**2**~ -Transoral
  Sawhney et al [@JR0949um-4]                      2008        F        37    4.6         Dysphagia, snoring      Submandibular
  Monga et al [@OR0949um-22]                       2013        M        20    2           Lump                    Transoral
  Jayaraman et al [@JR0949um-23]                   2013        F        25    3           Lump                    Transoral
  George et al [@JR0949um-12]                      2014        M        26    4           Lump, dysphonia         Left paramedian lip spitting approach with mandibulotomy and mandibular swing
  Kamath et al [@JR0949um-25]                      2014        F        50    2           Throat discomfort       Transoral
  Roy et al [@JR0949um-27]                         2015        M        75    3           Dysphagia, lump         Transoral
  Badar et al [@JR0949um-28]                       2016        F        24    ---         Pressure                Transoral
  Sharma and Rai [@JR0949um-29]                    2016        F        20    4 × 4       Dysarthria, dysphagia   Transoral

Discussion
==========

The differential diagnosis of BT masses should include: lingual thyroid, hemangioma, lipoma, lymphangioma, benign salivary gland tumors, leiomyoma, along with neurofibroma and schwannoma. Although schwannomas are among the most common neoplasms found in the parapharyngeal space, intrapharyngeal occurrence of this kind of tumor is very rare. The posterior pharyngeal wall was previously reported to be the site of origin in a few reports. [@JR0949um-6] The etiology of schwannoma is not clear, and it is suggested to be derived from the nerve sheath Schwann cells, which surround the cranial, peripheral, and autonomic nerves. [@JR0949um-5] [@JR0949um-6] [@JR0949um-7] [@JR0949um-8] [@JR0949um-9] [@JR0949um-10] [@JR0949um-11]

Schwannomas of BT show very slow growth; thus, a long time would pass before presentation. The lesion shows no age, no racial or gender predilection (although a female predominance could be noticed). The common presentations are a painless lump of the tongue, deglutition disorders, pain (or discomfort) and dysphonia ( [Table 1](#TB0949um-1){ref-type="table"} ).

The symptoms of schwannoma are non-specific and might depend its the size and location. Radiological examinations (sonography, CT and magnetic resonance imaging \[MRI\]) might be helpful for estimation of the tumor size, site, margins, and infiltrations of the surrounding structures. [@JR0949um-28] However, microscopic examination is a cornerstone to confirm diagnosis. Characteristic signs are the palisading of the spindle-shaped Schwann cells around the central acellular area (called Verocay bodies). [@JR0949um-4] [@JR0949um-12] [@JR0949um-13] [@JR0949um-14] [@JR0949um-15] [@JR0949um-16] [@JR0949um-17] [@JR0949um-18] [@JR0949um-19] [@JR0949um-20]

A complete surgical excision with preservation of the nerve is the accepted treatment option for a BT schwannoma. The transoral approach is the most common route used in resecting those masses. [@JR0949um-9] Other open approaches have been reported. Carbon dioxide laser excision has also been applied to treat schwannomas of the BT. [@JR0949um-4] [@JR0949um-9] [@JR0949um-11] [@JR0949um-12] [@JR0949um-13] [@JR0949um-21]

Carbon dioxide laser has a wavelength of 10,600 nm, which is strongly absorbed by water, resulting in cutting by tissue vaporization. [@JR0949um-10] The beam also has a sharp and a very precise effect with little injury to adjacent tissue at the surgical margins. It provides a clear, relatively dry field during dissection via sealing small blood vessels (less than 0.5 mm diameter). The beam has short wavelengths (0.3 mm) that would not allow deep tissue penetration; hence, no tissue damage, high organ/neurovascular preservation, smooth postoperative period, and less complication; however, availability of the machine, high costs and inadequate training of surgeons might limit this technique. [@JR0949um-9] [@JR0949um-10] Other investigators suggested the open techniques, such as the submandibular or the paramedian lip-splitting approach, with mandibulotomy and mandibular swing, if a mass is encountered at the posterolateral BT and has a size \> 4.0 cm. [@JR0949um-4] [@JR0949um-12] [@JR0949um-13] Although open approaches might give better exposure, they present higher risk of damaging the neurovascular bundle, with significant morbidity. [@JR0949um-20] Obviously, surgical resection of BT schwannomas has its inherent difficulties due to the natural hidden area with complex neurovascular anatomy, which might cause significant morbidities, such as dysphagia, aspiration, and dysarthria. Operative care stresses upon neurovascular preservation along with airway management and other anesthetic problems. [@JR0949um-24]

In this paper, we present the case of a pedunculated hypopharyngeal/supraglottic BT schwannoma that was completely excised via the transoral approach with a CO ~2~ laser (the patient in tonsillectomy position). After histopathological examination and immunohistochemistry, the schwannoma was documented. Only three reports mentioning this method of surgical treatment could be found in the literature, in English language. [@JR0949um-5] [@JR0949um-10] [@JR0949um-11]

Schwannomas do not report recurrence if they are completely removed. [@JR0949um-24] In contrast to multiple neurofibromatosis (von Recklinghausen disease), schwannomas almost never undergo malignant transformation. [@JR0949um-14] Because of lack of signs from the 9 ^th^ and 10 ^th^ cranial nerves postoperatively, it is suggested that the nerve of origin of the tumor is the peripharyngeal plexus. [@JR0949um-15]

In a recent systematic review, all patients reported uneventful postoperative recoveries, with no postsurgical complications, such as nerve damage or loss of tongue function/sensation. The mean follow-up period range was 1.5 to 60 months (mean = 13 months), with no evidence of recurrence in any of the cases. [@JR0949um-24] The current case reports a longer follow-up period (10 years).

The authors present this case to raise medical awareness about BT schwannoma; this type of tumor might be rare, does not recur after complete excision, and there have been no reports of malignant transformation. Immunohistochemistry precludes definitive diagnosis. We recommend that transoral CO ~2~ laser should be added to the surgical armamentarium for the management of future similar cases. The area of the BT might represent a challenge for surgeons regarding difficulty of approach, operative complications and postoperative functional disabilities. With this kind of surgeries, open approach and flap reconstruction might be required for excising large lesions. This can be accepted with malignant lesions (in which oncological safety is the role), but not with benign lesions, in which the intervention must be carried on smoothly, without any functional disability and with the least morbidity possible. This requires skillful, precise and minimal tissue dissection, which can be accomplished by CO ~**2**~ Laser (especially when coupled with a surgical microscope). In this way, CO ~**2**~ laser might provide an effective management option for such lesions because of the easy access to the lesion. It might offer significant benefits in terms of bloodless surgery, postoperative morbidity, and the length of stay of the patient in hospital. The early and optimal surface reepithelization of the CO ~**2**~ laser wound, with no need for flap reconstruction, represents the most important advantage over the conventional surgical wound.

The present study is not free of limitations. These might include the use of limited search database. Also, the study obeys the literature in reporting data, even with thorough extraction of available data.

Final Comments
==============

Tongue base schwannomas are rare. Transoral complete excision of the tumor is the treatment of choice. Carbon dioxide laser surgery is a minimally invasive treatment option that has been performed in a few cases (including the current one) with excellent results. When coupled with a surgical microscope, the CO ~**2**~ laser beam could reach difficult areas in the upper aerodigestive tract. The advantages might include meticulous dissection, minimal bleeding, less morbidity and good functional outcome. After complete resection, recurrence is rare and the malignant transformation is extremely rare.
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